Theories of schizophrenia propose that abnormal functioning of the neural reward system is linked to negative and psychotic symptoms, by disruption of reward processing and promotion of contextindependent false associations. Recently, it has been argued that an insula-anterior cingulate cortex (ACC) salience network system enables switching of brain states from the default mode to a taskrelated activity mode. Abnormal interaction between the insula-ACC system and reward processing regions may help explain abnormal reinforcer processing and symptoms. Here we use functional magnetic resonance imaging to assess the neural correlates of reward processing in schizophrenia. Furthermore, we investigated functional connectivity between the dopaminergic midbrain, a key region for the processing of reinforcers, and other brain regions. In response to rewards, controls activated task related regions (striatum, amygdala/hippocampus and midbrain) and the insula-ACC salience network. Patients similarly activated the insula-ACC salience network system but failed to activate task related regions. Reduced functional connectivity between the midbrain and the insula was found in schizophrenia, with the extent of this abnormality correlating with increased psychotic symptoms. The findings support the notion that reward processing is abnormal in schizophrenia and highlight the potential role of abnormal interactions between the insula-ACC salience network and reward regions.
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Introduction
Efficient processing of reward and punishment information is essential for achieving optimal behavior and interacting successfully with the environment. Some studies suggest this important ability may be impaired in schizophrenia, with patients exhibiting difficulties in learning from incentive feedback (Koch et al., 2010) . Abnormalities in reinforcement learning processes may be linked to negative symptoms (e.g., anhedonia and social apathy) by disrupting the processing of rewarding events and to psychotic symptoms by promoting abnormal associations (Corlett et al., 2007; Juckel et al., 2006a) . This is consistent with long-standing evidence that the dopamine system, which is known to be important for processing reinforcement events (Berridge, 2007; Montague et al., 1996) , has altered function in schizophrenia (Guillin et al., 2007) .
Neuroimaging studies of healthy subjects have linked the processing of reinforcers with the activation of a network that includes the dopaminergic midbrain and projection regions, such as the striatum and medial frontal cortex, the amygdalahippocampal complex and insula (Cohen et al., 2008; Kahnt et al., 2009; O'Doherty et al., 2003) . Some functional magnetic resonance imaging (fMRI) studies have investigated the processing of reinforcers in schizophrenia, reporting abnormalities in some of these regions such as the striatum, midbrain, amygdala and insula (Corlett et al., 2007; Juckel et al., 2006b; Romaniuk et al., 2010; Waltz et al., 2009) . Consistent with the hypothesis that abnormal functioning of the reward system could be linked to negative symptoms, reduced ventral striatal activation during anticipation of rewards was found to correlate with the severity of negative symptoms in unmedicated (Juckel et al., 2006b ) and medicated (Juckel et al., 2006a) 
